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CHAPTER ONE
Introduction
Chapter Overview
In the following chapter, I share my personal and professional experiences that
contributed to my asking the following research question: How can a social and
emotional learning (SEL) curriculum be developed that teaches children about their own
brain development and builds skills in SEL? I also explain my plan for creating and
implementing my social and emotional learning curriculum. At the end of this chapter,
you will better understand the importance of this work on relieving teacher and student
stress, and how I plan to achieve my research goals.
Background
Everything we do, say, think, and feel happens in the brain. All our movements,
decisions and interests are also housed in the brain. Most importantly though, the brain is
where learning takes place. Research on brain development is extensive, and our
understanding of the neurobiology of human behavior is more advanced than ever.
However, the discipline of brain science is incredibly exclusive. When I think of a
neuroscientist or a psychologist, I think of someone who can list off the different parts of
the brain with ease and can explain some seemingly trivial human experience through the
lens of our brain’s neurotransmitters.
Thus, when we think about students in the fields of neuroscience and psychology,
we think of college students. We definitely do not think of a child, but they too, like the
typical college student, have a brain. They too, have thoughts, feelings, interests, and do
things that we believe to be inexplicable. However, through the eyes of brain
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development and neuroscience, our children’s behavior becomes pretty clear. Therefore,
students of all ages also have the capacity to learn about their brain and the systems that
affect their ability to learn.
One way schools have tried to help students better understand their behavior and
mental wellbeing is through social and emotional learning (SEL). The Collaborative for
Academic, Social, and Emotional Learning (CASEL) defines Social Emotional Learning
as:
… an integral part of education and human development. SEL is the process
through which all young people and adults acquire and apply the knowledge,
skills, and attitudes to develop healthy identities, manage emotions and achieve
personal and collective goals, feel and show empathy for others, establish and
maintain supportive relationships, and make responsible and caring decisions
(CASEL, 2021).
Thus, it has become popular in elementary schools to stress their commitment to the
social and emotional learning (SEL) of their diverse students. These declarations are well
intended, and SEL is a valuable part of the school day. Evidence-based practices in
social and emotional learning have shown positive effects on student’s academic and
personal outcomes as well as a reduction in emotional distress and problem behaviors
(Durlak et. al, 2011). However, many popular social and emotional learning curricula do
not allow all students to truly develop into mentally healthy human beings. Studies on the
popular SEL programs have yet to show long-term positive effects for students (Low et
al., 2019).

6
For example, an SEL curriculum that I have experienced is called Second Step.
At our school, this was a single lesson, taught by our school counselor, once a week. In
these lessons, students learned about naming their emotions, how to focus their attention,
and how to make “good” choices. But, these lessons did not help my class better
understand the complexities of human behavior and how making “good” choices is not
simple. From a neurobiological perspective, we can explain to students that when we
become dysregulated, emotional or threatened, our brain turns off our ability to think
through choices in order to protect us. Thus, we should hold off on making a choice until
we feel regulated or calm. Through these revelations and my passion for psychology and
the brain, I have chosen to explore this research question: How can a social and
emotional learning (SEL) curriculum be developed that teaches children about their own
brain development and builds skills in SEL?
Graduate Student
After earning my undergraduate degree in Psychology from the University of
Illinois, my family moved to Minnesota. A few months later, I found myself working at
daycare as a toddler teacher. At the time, I had zero childcare experience prior to working
with these children. However, I felt right at home in the masses of zooming one and two
year olds. These children were constantly curious, and exploring our classroom. I adored
watching them try out new toys and learn new words. Since I enjoyed working with these
small children and had a passion for psychology, I researched graduate degrees in
developmental and child psychology. However, to be admitted in a Ph.D. program, you
need a wealth of research experience, which I did not have. Thus, I combined my love of

7
learning and helping young students grow and enrolled in Hamline’s MAT program to
earn my initial teaching license in elementary education.
In my first semester at Hamline, I took Educational Psychology. For one
assignment, we were tasked with reading a book on an educational psychology topic and
present it to the class. Some of the books involved learning theory, classroom
management strategies, developmental and child psychology, and neurobiology. When I
looked at the list of possible books, my first instinct was to make a plan to read them all.
Ultimately, I chose a book about teacher language, which I felt was most practical for that
assignment. A few months later, I bought almost all of the books on that list. At this
point in my studies, developmental psychology is still a field I would like to pursue
someday. Thus, I pledged to read and learn as much on the discipline as I could to
prepare for the possibility of applying for a Ph.D. program down the road.
Nevertheless, I was still completely committed to becoming a teacher. However, I
started to become increasingly anxious about classroom management. Toddlers did not
require what we know as traditional classroom management. One and two year olds
exhibit behaviors that are expected for their age, and they need supportive adults to allow
them to explore freely. Moreover, when I was in school, my classmates that exhibited
challenging behavior always confused me. I was an incredibly conscientious and
compliant student. I followed directions and turned in my work days before the deadline.
While in my Theory to Practice class, I realized that my compliance was a way to avoid
being called out and not get in trouble. Consequently, I never understood my classmates
who did not listen to our teacher and did not complete their work.

8
Thus, I turned to my developmental psychology books to supplement my learning
in Theory to Practice and better understand the needs and behavior of my future students.
Two of these books were The Boy Who Was Raised as a Dog: And Other Stories from a
Child Psychiatrist's Notebook: What Traumatized Children Can Teach Us About Loss,
Love, and Healing (Perry & Szalavitz, 2017) and The Whole-Brain Child: 12
Revolutionary Strategies to Nurture Your Child's Developing Mind (Siegel & Bryson,
2012). Both of these books first explain the bottom-up process of how our brain develops.
They also include the many ways our stress-response system can aid and inhibit
children’s ability to develop social and emotional learning skills. They also offer their
professional experiences and brain-based interventions that parents, educators and other
professionals can use to help children who exhibit challenging behavior. After reading
these books, I became more empathetic towards students who are misunderstood due to
trauma-uninformed practices and interventions that are not rooted in neurobiology.
Teaching Experience
As the world was grappling with the COVID-19 pandemic, I received my first
teaching job as a long-term substitute in second grade and then kindergarten at Rockford
Elementary Arts Magnet School during the 2020-2021 school year. Notably, I never
applied for this position, but I volunteered at this school as an elementary literacy tutor
with MN Reading Corps prior to the pandemic. Nevertheless, they needed a teacher as
soon as possible, and I needed practical teaching experience, so it was a natural fit. But,
there was nothing natural about teaching, for the first time, in the middle of a pandemic.
My second graders were patient and resilient, and I genuinely loved being their
teacher. However, one of my students had high needs and exhibited challenging behavior
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on a daily basis. I was stretched incredibly thin, and my lack of teaching experience made
it hard for me to communicate what I needed help with. Though I had knowledge on how
to respond to behavior effectively from my Theory to Practice class and my own reading,
I lacked skills in applying brain-based behavior interventions. Therefore, I found myself
falling back on traditional, extrinsic forms of managing student behavior: behavior charts,
prizes, and point systems. These strategies only worked until the novelty wore off and did
not reduce my students’ challenging behavior. Behavior management became my number
one challenge the first half of the year, which is consistent with many other teachers in
the profession. Specifically, some of the most commonly reported teacher stressors are
student misbehavior, student to teacher ratio, and work-related pressures like meeting
state standards (Cano-Garcia, Padilla-Munoz, & Carrasco-Ortiz, 2005).
After Thanksgiving, I was asked to finish the school year in Kindergarten. Prior to
starting, I received several discipline reports on my future students, and one of my
students had been suspended for a day due to their behavior. Their latest substitute
teacher sent me a long list of other behavior concerns. The list included challenging
behaviors without any context, and it did not offer strategies that could help me respond
to my students’ behavior concerns. Therefore, I generally ignored the list. My new
students deserved a clean slate and a chance to form a new relationship with their teacher.
Throughout this time, I was still reading about the neurobiology of learning and
started to apply it. Specifically, The Whole-Brain Child (Siegel & Bryson, 2012) and The
Yes Brain (Siegel & Bryson, 2018), offered examples of how to explain brain
development to children, so I began doing this during our morning meetings. I started to
informally discuss with my students that the “smart” part of our brain is only turned fully
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on when we are calm and happy. Thus, it is important when we are feeling angry,
frustrated or tired, we need to take a break in our calm down corner. In an effort to teach
them the contagious nature of dysregulation, I explained that when those around us are
feeling angry or upset it can start to make everyone feel upset.
Over time, I could see how these informal conversations were positively affecting
our classroom culture. In the first few months, I did not have to respond to the extreme
challenging behavior that I was warned about prior to teaching this class. I spent more
time on academic content and my students were learning more. Therefore, I began to
wonder about the effects of teaching children about their own brain. Since our informal
conversations helped my students function more adaptively and flexibly, I wondered if
there could be benefits of students practicing and applying brain-based strategies that
increase students’ awareness of their own neurobiology. Thus, I developed a plan to
create and implement a social and emotional learning curriculum that is rooted in
teaching children about their own brain development.
Brain Aware Social and Emotional Learning Curriculum
My curriculum is titled a Brain Aware Social and Emotional Learning curriculum
because the goal is to increase students' awareness of their own brain. More specifically,
these lessons will add the context for students on what our emotions are communicating
and how our stress-response systems affect our abilities to form relationships, make
decisions, and manage our emotions. Once students understand their mental health more
fully, they will practice self-regulation and relationship building skills. Thus, this
curriculum will also align with CASEL’s core SEL competencies: self-awareness,
self-management, and relationship skills (CASEL, 2021). These lessons will aim to help
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children properly identify emotions, develop effective coping mechanisms to manage and
better understand their growing brain.
As mentioned in my personal journey, Daniel J. Siegel and Tina Payne Bryson’s
books, The Whole-Brain Child and The Yes Brain, offered concrete examples in how to
explore neuroscience and psychology topics with school-aged children. In The Yes Brain,
Siegel and Bryson explain that in order for children to view the world receptively rather
than reactively we need to strengthen the four fundamentals of a Yes Brain. These include
balance, resilience, insight, and empathy. A reactive brain is the opposite of a Yes Brain
and prevents students from viewing challenges with openness and curiosity. A receptive
brain also nourishes children’s capacity for positivity and limits their tendencies toward
maladaptive behaviors (tantrums, refusal, aggression) (Siegel & Bryson, 2018). Thus, my
Brain Aware Social and Emotional Learning curriculum unit theme will encompass one
of the four fundamentals of a Yes Brain, and I will use CASEL’s core competencies to
assess my students mastery of these skills.
Conclusion
To improve my students' social, emotional, and mental wellbeing and reduce
teacher stress, I decided to ask the following research question: how does implementing a
social and emotional learning curriculum rooted in teaching children about their own
brain affect their social, emotional, and mental well-being? Through my educational
background in psychology, I became interested in understanding brain development in
children and decided to pursue a teaching career. In this chapter, I detailed my anxiety
towards classroom management, and how my own personal reading helped me gain
knowledge on brain-based strategies for responding to challenging behavior. These
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strategies allowed me to better understand my students’ development. Therefore, I started
informally teaching my students about their own neurobiology.
In chapter two, I will review research on brain development, brain-based learning
strategies, and evidenced-based practices for social and emotional learning. In chapter
three, I will also describe my two-week unit plan that will encompass brain-based
learning activities to teach students about their own brain. One of the four fundamentals
of a Yes Brain will be used to guide our study of specific social and emotional learning
competencies through the lens of neurobiology (Siegel & Bryson, 2018). Finally, in
chapter four, I will review the effectiveness of my Brain Aware Social and Emotional
Learning curriculum on improving students' social and emotional learning and make
recommendations for further studies.
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Chapter Two
Literature Review
Chapter Overview
The following literature review attempts to provide critical background
knowledge and current research to answer my research question: How can a social and
emotional learning (SEL) curriculum be developed that teaches children about their own
brain development and builds skills in SEL? This review will include research on brain
development in early childhood, brain-based learning, social and emotional learning, and
teacher stress as it relates to student behavior.
This chapter will begin with describing the processes involved in brain
development in early childhood. Particular attention will be given to the brain’s
characteristic of neuroplasticity and the development of executive functioning skills
required to be successful in school. I will also present research on how the brain evolved
as a social organ. Finally, I will discuss the brain’s stress response system and how
chronic stress and trauma impact typical brain development.
The following focus will be on brain-based learning and pedagogical strategies
that align effectively with how our brains acquire and retain new information. Research
will be presented that defines brain-based education, discusses the limitations of
combining neuroscience and education research, and practical strategies the educators
can use to enhance student learning.
Next, I will include background information on social and emotional learning
(SEL) and its effects on students’ display of positive behavior in the classroom and
academic achievement. I will also review popular SEL curriculums and present research
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on their effectiveness. Finally, I will compile a list based on those findings of the best
teaching practices for effective SEL programs.
Finally, I will end with a section discussing teacher stress and student
misbehavior. This section will describe how teacher stress is often related to challenging
behavior. I will also provide current research on how a teacher’s knowledge of brain
development affects their understanding of student behavior in an attempt to better
connect how knowledge of brain development and SEL can help students build SEL
skills and reduce teacher stress.
Brain Development
Background
Human brains begin to develop prenatally, and continue to change in response to
genetics and experience throughout our lifespan. The brain is made up of tiny cells called
neurons. These nerve cells store and share information to other neurons through an
electrical signal called a synapse (Woolfolk, 2019). These connections are the basis of the
human ability to learn and retain information, and the strength of these synapses are
dependent on use and experience (Fusaro & Nelson, 2009). By kindergarten, the basic
structures of the brain are adultlike (Fusaro & Nelson, 2009). However, the functionality
and connections between each part is still strengthening and growing through a process
called myelination, which makes the neural messages more efficient (Woolfolk, 2019).
Furthermore, evidence suggests that the brain develops in a hierarchical fashion
(Zelazo & Carlson, 2020). Meaning, our most basic, reflexive structures form first, and
then more complex structures develop such as those involved in coordination, emotion
regulation and executive function (Zelazo & Carlson, 2020). Thus, the brain can be
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organized into four broad systems: the brainstem, diencephalon/midbrain, limbic, and
cortex (Perry, 2013). The brainstem regulates our heart rate, breathing, sleep, and
wakefulness. The midbrain coordinates and regulates our movements. The limbic system
includes our stress-response system, emotional reactivity, reward centers and the ability
to form relationships. Several parts including the thalamus, hypothalamus, amygdala, and
hippocampus are all a part of the limbic system. Finally, the cortex enables us to process
information, think about the past, plan for the future, think creatively, and make
decisions. (Woolfolk, 2019; Perry, 2013). In neurotypical individuals, the prefrontal
cortex, which is involved in higher-order and abstract thinking, is not fully developed
until the age of 25 (Woolfolk, 2019; Perry, 2013). Therefore, as children age, they
become less reactive to their environment and are able to think more thoughtfully.
However, stress and trauma have a large impact on our ability to think clearly in several
situations. Thus, chronic and toxic stress and trauma do alter the functioning of many
brain areas (Perry, 2017).
Below are visual representations of the hierarchical structure and function of the
brain based on the work of Dr. Bruce D. Perry and The ChildTrauma Academy (2013):
Figure 1
The Human Brain
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(Perry, 2013)
Figure 2
Hierarchy of Brain Function

(Perry, 2013)
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In this section, I detailed the basic structure of the brain and the hierarchical
sequence of brain development. It is crucial to understand that in early childhood that the
brain is developing rapidly, but several of the higher level functions in the cortex
involved in abstract thinking are not fully developed until early adulthood. Thus,
neurotypical children have a more reactive brain because their lower level brain regions
are more fully developed. In the following section, I will describe neuroplasticity and its
role in learning.
Neuroplasticity and Learning
The human brain is malleable or plastic, which means that it will change in
response to patterned activation of a certain region like when learning a new language, a
new instrument and even a new phone number (Perry, 2013). In other words, our
experiences shape our brain. Two factors critical to brain plasticity are a person’s stage of
development and the system of the brain (Perry, 2013). Thus, young children are more
responsive and sensitive to experiences, and certain parts of the brain are more malleable
than others. For example, it would not be beneficial for us to have a plastic brainstem. Put
simply, if our most basic, life sustaining functions could be altered by experience, we
would not survive. However, our cortex and higher-order brain systems are very
responsive to experience (Perry, 2013).
Furthermore, two of the most well known mechanisms that spark changes in the
brain are classified as experience-expectant and experience-dependent (Greenough,
Black, & Wallace, 2002). Experience-expectant functions typically occur early in
development and all human brains have this mechanism. Some experience-expectant
functions include binocular vision, hearing, language acquisition, and attachment to
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caregivers (Greenough, Black, & Wallace, 2002). Thus, our brain plans or expects for
enriched experiences that aid in the development of these crucial, life-functioning skills.
If these experiences do not occur in this critical period, children risk complete loss or
serious delays of these abilities (Greenough, Black, & Wallace, 2002).
Experience-dependent functions are unique to the individual and are the most
relevant to education and learning. This means that with patterned, predictable, and
enriched experiences our brains will create enhanced synapses or new networks that lead
to learning a new skill or remembering information. Also, experience-dependent learning
happens across the lifespan and is not subject to a critical period. Thus, all of us are
capable of learning and remembering new things throughout our lives due to
neuroplasticity (Greenough, Black, & Wallace, 2002). However, it is important to note
that true learning or learning that creates a new neural pathway or alteration of the brain
requires a significant amount of repetitions in an ideal environment.
For example, one of the most critical areas of the brain involved in learning and
memory is the hippocampus. As mentioned previously, the hippocampus is located in the
temporal lobe and is a part of the limbic system. In laboratory experiments with rats,
researchers found that rats, in an enriched, complex environment, had increased synaptic
potential in their hippocampus and cells had an increased capacity for plasticity (Sharp,
McNaughton, & Barnes, 1985; Wang, Scott, & Wojtowicz, 2000). In these settings, rats
in the enriched environment had more toys and interesting terrain that allowed them to be
more physically active. Therefore, these studies point to our brain’s ability to change with
experience, which leads to increased learning and more effective remembering.
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In this section, I have described the brain’s ability to change with experience, also
known as brain plasticity. More specifically, neuroplasticity refers to the growth and
alteration of neural pathways in specific brain regions. Some learning is
experience-expectant that can only be acquired during a critical period of early
development, but other skills are experience-dependent. This characteristic is the basis
for learning and memory. Learning itself refers to our ability to acquire knowledge
through education and experience. Thus, to learn anything it requires an alteration of the
brain through its malleability. In the next section, I will introduce the neurodevelopment
of executive functioning skills, which are critical to success in school.
Executive Functioning Skills
Zelazo and Carlson (2020) refer to executive functioning (EF) skills as a “set of
neurocognitive skills that support the conscious, top-down attentional control of thought,
action, and emotion”, which are critical to academic achievement and success in school.
These competencies fall on a continuum of “cool EF” skills to “hot EF” skills (Zelazo &
Müller, 2002). Cool EF skills are more cognitively driven and include inhibitory control,
working memory, and cognitive flexibility. Hot EF skills are emotionally driven and
involve emotion regulation, delayed gratification and affective decision making through
considering consequences (Zelazo & Carlson, 2020). Thus, when combined, EF skills are
those that are “essential for goal-directed problem solving, flexible adaptation to
changing circumstances, effective social functioning, and intentional learning” (Zelazo &
Carlson, 2020, p.274). As mentioned in prior sections, the brain develops in a bottom-up
or hierarchical sequence. Thus, EF skills emerge from the prefrontal cortex, which is one
of the most complex structures in the brain and is not fully developed until adulthood
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(Perry, 2013). Figure 3 illustrates the brain regions of both hemispheres activated during
executive functioning tasks:
Figure 3
Brain Regions of Executive Functioning Skills

(Fusaro & Nelson, 2009, p. 63
In a neurotypical child, executive functioning skills develop in infancy and
continue to develop rapidly throughout childhood, adolescence and adulthood. In
particular, early elementary school is thought to be a significant time for children to
develop EF skills (Matte‐Gagné, Bernier, Sirois, Lalonde, & Hertz, 2018). In most
laboratory settings, researchers measure self-control behaviors that are positively
associated with adaptive learning behaviors in the classroom (Posner & Rothbart, 2007).
Zelazo (2015) reports that with age and experience children’s ability to apply and use
rules increases indicates that EF skills emerge through hierarchical development and
experience. A number of experiments have compared the patterns of brain activity during
behavioral inhibition tasks of children and adults. Researchers have concluded that
children use a broader set of neural networks beyond the prefrontal cortex, while adults
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use a more specialized, efficient network found in the prefrontal cortex (Bunge et al.,
2002; Casey et al., 1997; Durston et al., 2002).
Therefore, due to the hierarchical development of the brain, there is a mismatch
between the fully developed reactive, lower brain areas and the more immature higher
brain structures involved in regulating executive functioning skills (Zelazo & Carlson,
2020). Thus, executive functioning skills emerge as individuals are able to override
reflexive or reactive behavior in favor of a more effortful, controlled
“situation-appropriate” behavior (Fusaro & Nelson, 2009). From a neurobiological
perspective, proficiency of EF skills requires the prefrontal cortex’s neural network to
integrate with other parts of the brain to provide more efficient input and feedback
(Fusaro & Nelson, 2009). Furthermore, atypical development of executive functioning
skills are associated with a host of clinical conditions such as
attention-deficit-hyperactivity disorder, autism-spectrum disorder, personality disorders,
learning disabilities, fetal alcohol spectrum disorders, and the consequences of traumatic
brain injuries, among others (Zelazo & Carlson, 2020). In addition, disruptions in
development of lower brain areas due to adverse childhood experiences will have a
negative effect on higher-order brain structures and EF skills (Felitti et al., 1998).
Moreover, research indicates that hot/cool EF skills in early childhood predict
school readiness for both math and reading (Zelazo & Carlson, 2020). Specifically, cool
EF skills are associated more strongly with academic performance and hot EF skills
relate more with social and emotional functioning. Thus, poor hot EF skills are associated
with maladaptive behaviors in school like inattentiveness and overactivity (Brock et al.,
2009; Willoughby et al., 2011). Therefore, EF skills support students’ functioning in
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school settings through their increasing ability to think flexibly, hold effortful attention,
regulate emotions, and relate to others.
In this section, I have explained the development of executive functioning skills.
These skills allow individuals to hold information in their working memory, think
through the consequences of a potential behavior, and persist in a challenging task. They
also help individuals regulate emotions and relate to others appropriately. These skills can
be categorized as “cool” or cognitively driven and “hot” or emotionally driven. Sufficient
development of EF skills are critical to academic and social success in school settings.
Also, disruptions in development and clinical conditions can affect individuals
functioning in school through the delays in developing EF skills. In the following section,
I will introduce how the brain is wired for social and relational learning.
The Social Nature of Cognitive Development
As mentioned in previous sections, the neural networks involved in attachment
and bonding predate our higher cognitive and abstract functions due to the hierarchical
sequence of brain development (Cozolino, 2013; Perry, 2013). In addition, over the
course of evolution the human brain has become a social organ. Cozolino (2013) reports
that several evolutionary theories help explain that as humans became more connected
with each other, the brain’s neural networks became more complex. For example, studies
on primates have shown that increased sizes of their brains’ cortex correlates with larger
social groups (Kudo & Dunbar, 2001). Therefore, to account for the complexities of a
social world, the human brain developed more advanced cognitive networks.
Moreover, the cortical areas involved in cognitive development are dependent on
our social and relational development in infancy and early childhood. Specifically, infants
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depend on their caregivers for food, cleanliness, warmth and safety. Therefore, infants
need consistent human interaction to develop healthily (Immordino-Yang,
Darling-Hammond, & Krone, 2019). In the onset, infants' lives are controlled by neural
reflexes that regulate their body and help them interact with the world. These reflexes are
involved in breathing, eating, body temperature, eye contact, grasping, mirroring,
vocalizing, and cuddling (Immordino-Yang, Darling-Hammond, & Krone, 2019). Szyf et
al. (2008) found that maternal attention in rats was associated with increased
neuroplasticity, ability to cope with stress, and future maternal attention of their own
children.
Thus, through routine, attentive caregiving, infants develop secure attachments
with their caregivers. Specifically, children gradually internalize their caregivers'
regulation techniques leading to more effective self-regulation skills as they age
(Matte‐Gagné, Bernier, Sirois, Lalonde, & Hertz, 2018). These secure attachments
enable children to take risks, explore new environments, and they are the foundation of
future relationships with friends and teachers. Also, attachment security contributes to
increased language acquisition, turn-taking behaviors, and later proficiency in noticing
and interpreting other people’s emotions (Immordino-Yang, Darling-Hammond, &
Krone, 2019). However, sustained high stress environments, inconsistent, and insensitive
caregiving during infancy and early childhood is associated with insecure attachment
(Cozolino, 2013).
Thus, several studies have predicted that securely attached children, compared to
their insecurely attached counterparts, perform better on executive functioning tasks
(Bernier et al., 2012; Bernier, Beauchamp, Carlson, & Lalonde, 2015). Subsequently,
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Matte‐Gagné and colleagues (2018) sought to investigate the role of mother-child secure
attachment on the development of EF skills in children across time. The researchers used
three tasks to measure subjects' working memory, inhibitory control, and the ability to
shift between different tasks (set-shifting). The results indicate that attachment security
may relate to children’s competency on EF tasks across time. The figures below illustrate
the results of each task:
Figure 4
Inhibitory Control Measure

(Matte‐Gagné, Bernier, Sirois, Lalonde, & Hertz, 2018, p. e175)
Figure 5
Working Memory Assessment

25

(Matte‐Gagné, Bernier, Sirois, Lalonde, & Hertz, 2018, p. e176)
Figure 6
Set-Shifting Task

(Matte‐Gagné, Bernier, Sirois, Lalonde, & Hertz, 2018, p. e176)
Overall, secure relationships seem to provide the foundation of executive
functioning skills rather than have specific effects on individual EF skills (Matte‐Gagné,
Bernier, Sirois, Lalonde, & Hertz, 2018). Ultimately, secure attachment relationships
“...may provide children with emotional and cognitive skills supporting their developing
self-regulatory capacities and thus their executive development” (Matte‐Gagné, Bernier,
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Sirois, Lalonde, & Hertz, 2018). Therefore, cognitive development is inherently social
and relational and dependent on early caregiving relationships.
In this section, I described how early relationships with caregivers provide the
basis of cognitive development and proficiency in executive functioning skills. Due to the
hierarchical sequence of brain development, attachments and relationships provide the
foundation for higher order brain areas like the cortex to develop. However, inconsistent
caregiving can inhibit a child’s healthy development, which will affect children’s
functioning in school. In the following section, I will explain the neurodevelopment of
the human stress-response system, and the many negative effects stress and trauma can
have on brain development.
Stress Response System and Trauma
The human brain has an incredibly complex system that responds to threats in our
environment. An infant becomes dysregulated when they are hungry, tired, or have a wet
diaper. Their stress response system activates and they start crying for their caregiver.
Once their needs are met, the infant becomes regulated again. This pattern becomes the
foundation of a healthy stress response system and attachment security. However, high
doses of stress can have detrimental effects on a person’s physical and mental health
throughout their lifespan (Burke Harris, 2019). Our nervous system is constantly
analyzing the environment and making judgements between what appears safe and
positive versus what appears unfamiliar and negative (Cozolino 2013). The stress
response system originates in the brainstem and has connections to virtually all other
brain areas (Perry, 2013). Some of the key parts of the brain involved in activating the
human stress response are the amygdala, prefrontal cortex,
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hypothalamic-pituitary-adrenal (HPA) axis, sympatho-adrenomedullary (SAM) axis,
hippocampus, and noradrenergic nucleus in the locus coeruleus (Burke Harris, 2019;
Perry, 2013).
The amygdala controls the brain’s fear center, and the prefrontal cortex regulates
cognition, executive function, judgement, and our mood and emotions. The HPA and
SAM axes both initiate the production of stress hormones such as cortisol, adrenaline,
and noradrenaline from the adrenal glands. In addition to housing our memories, the
hippocampus also processes critical emotional information (Burke Harris, 2019). Finally,
the noradrenergic nucleus in the locus coeruleus is a part of the brain stem that initiates
and maintains the whole body response to threat. The locus coeruleus regulates mood and
irritability, movement, arousal, attention and the startle response (Burke Harris, 2019;
Perry, 2013).
When an individual is faced with a threat, the amygdala activates, which then
sends a signal to the HPA and SAM axes to release stress hormones that trigger the “fight
or flight” response. Adrenaline increases your heart rate, opens your airways to allow for
more oxygen, raises your blood pressure and prepares your muscles for movement like
running and jumping (Burke Harris, 2019). The noradrenergic nucleus in the locus
coeruleus is also activated by the SAM axis, which further prepares the body for facing
the threat. Adrenaline and noradrenaline also help individual’s think more clearly and
create feelings of euphoria. However, too much of these hormones will inhibit judgement
and thinking (Burke Harris, 2019). While the body is pumping adrenaline and
noradrenaline, the HPA axis is also releasing cortisol in the brain. Cortisol is involved in
the brain’s long term ability to adapt and handle stressors. Meaning, if individuals have
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many experiences with the same threat, cortisol improves the brain’s response to that
threat. Overtime, predictable stress builds resilience, while chronic, toxic stress leads to
vulnerability (Perry, 2017). Cortisol functions much like adrenaline in that it inhibits
cognition, raises blood pressure and blood sugar, disrupts sleep and starts up the immune
system. Once the threat is no longer there, the SAM and HPA axes are designed to turn
off the stress response system if they are developed properly (Burke Harris, 2019).
However, chronic activation of the stress response system is detrimental to
individuals’ physical and mental health. Children are especially sensitive to chronic stress
and trauma. Neurobiologically, when the stress response system is activated multiple
times a day or the stressor is too traumatic, the brain’s SAM and HPA axes lose their
ability to shut themselves down (Bruce et al., 2009). This leads to higher total levels of
cortisol throughout the day even when there is no threat. This leads to disruptions in the
development of the brain, immune system, hormonal system and how our genes are read
(Burke Harris, 2019). Also, researchers have found that early stress and trauma can
actually shrink children’s hippocampi (Carrion et al., 2010). Decreases in hippocampus
size leads to deficits in memory and learning (Cozolino, 2013). Therefore, children who
have experienced toxic stress and trauma perform much lower on executive functioning
tasks that require attention, concentration and new learning (Cozolino, 2013).
Therefore, learning is state dependent (Perry, 2017). A malfunctioning stress
response system leads to children misattributing many situations as stressful or scary. A
constant fear state turns off many of the brain’s cognitive functions. On the other hand, a
calm state leads to an individual having access to their whole brain and most importantly,
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their cortex. The chart below illustrates the arousal continuum and state-dependent
learning:
Figure 7
The Arousal Continuum

(Perry,
2017,
p. 296)
Therefore, as an individual moves from a calm to a terror state, they lose access to many
of their thinking skills. This is adaptive when the threat is proportional to the response.
However, as mentioned above, a maladaptive stress response system will be detrimental
to a child’s physical and mental health (Perry, 2017).
In this section, I described the human stress response system. When stress is
predictable and controlled, individuals develop an adaptive and resilient stress response
system. However, chronic stress and trauma will disrupt the stress response system and
lead individuals to be more vulnerable to stress. These disruptions cause an imbalance
and overproduction of stress hormones like cortisol to flow through the body. Increased
cortisol levels inhibit cognitive functions and overtime can lead to delays in brain
development and detriments to other physical health systems. In the next major section of
this literature review, I will explore how to connect the research presented in these first
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sections to education. Specifically, how to use neuroscience research and knowledge on
brain development to create practical, evidence-based pedagogical strategies.
Brain-Based Learning
Background
In general, the fields of neuroscience, psychology and education research have
remained largely separate. However, there is an increased motivation to connect these
disciplines because neuroscience and psychology research can help educators and
students alike to improve their personal and academic lives in the classroom. Specifically,
applied educational neuroscience aims to improve learning environments and teaching
practices to best support the social, emotional and cognitive development of students
(Dennis, 2019). However, there are relatively few studies that have advanced the field of
applied educational neuroscience into practical applications for educators and schools
(Dennis, 2019). Beauchamp and Beauchamp (2013) point out that teachers and
neuroscientists tend to differ on what they believe learning is. Also, many neuroscientists
have not been able to create meaningful classroom applications because they lack
knowledge on what goes into teaching kindergarten versus high school (Beauchamp &
Beauchamp, 2013).
Just like educational neuroscience, brain-based education attempts to merge
knowledge of the brain and educational teaching practices. Jensen (2008) defines
brain-based education as “learning in accordance with the way the brain is naturally
designed to learn” (Jensen, 2008, p. 4). However, brain-based learning does not depend
on neuroscienctists alone. It is a multidisciplinary approach that includes psychology,
biology, sociology, and other fields. Jensen (2008) stresses that brain-based education is
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less a specific set of practices and more a way of thinking about teaching and learning.
Notably, many critics of brain-based education argue that there is not enough empirical
data to support the effectiveness of brain-based education. In other words, effective
teaching practices are those that are supported by evidence that shows positive student
outcomes and not those simply labeled as “brain-based” (Farmer-Dougan & Alferink,
2013). Despite these differing views, neuroscience and psychology research helps
educators understand why effective teaching strategies work. Also, several studies
(Hodges, 2014; Ozden & Gultekin, 2008; Willis, 2007) have found that brain-based
education does have a positive impact on students and school climate. Thus, it is critical
for teachers and students to understand both how the brain works and how children learn
(Scalise & Felde, 2017). Despite the limits of brain-based education, the following
section will highlight several brain-aware teaching strategies that support student’s social,
emotional and cognitive development.
Brain-Aware Pedagogical Strategies
In this section, I will describe several brain-aware strategies that teachers can
implement to enhance learning in their classrooms under the following themes:
increasing brain plasticity and how the brain learns.
Increasing Brain Plasticity
As mentioned in earlier sections, the brain is able to change in response to
experiences. These changes can be individual cells, neural connections or remapping
skills to other brain areas in response to learning experiences (Woolfolk, 2019). Thus, it is
critical for educators to embrace brain plasticity as the driving force behind learning. A
few practical strategies that enhance the brain’s ability to change are an enriched
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classroom environment, caring relationships, music training, and physical activity
(Woolfolk, 2019; Jensen, 2006; Cozolino, 2013).
Jensen (2006) defines enrichment as an environment where positive change
occurs in the brain, and enriched spaces are those that encourage appropriate brain
activity at every turn. For teachers, creating an enriched environment can be achieved
through the following flexible instructional strategies: variety of inquiry, tiered activities,
interest centers, independent study centers, multiple texts and supplemental materials,
and computer programs (Jensen, 2006, p. 213). These strategies are likely to support the
cognitive development of all learners.
Specifically, variety of inquiry refers to providing students a chance to ask
questions and reflect on their learning throughout a lesson. Tiered activities allow
educators to match activities with student’s ability and overtime students will be climbing
the “cognitive ladder” to master each skill (Jensen, 2006). Each brain is unique, thus
teachers should use a variety of methods to teach content to ensure each student has a
chance to master each skill. Interest and independent study centers offer students
opportunities to take control of their own learning through developing their interests and
developing new ways of thinking and showcasing their learning. Finally, an enriched
environment requires educators and students to have access to a variety of supportive
materials such as texts from diverse authors, math manipulatives, science materials, art
supplies, and technology (Jensen, 2006; Woolfolk, 2019). Jensen (2006) also details
schoolwide enrichment strategies such as robust arts education programs, sports
programs, electives, and community-based learning projects that create an environment
that enhances student learning. Thus, enrichment programs that are often seen as “extra”
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and first to go when budgets are tight are actually critical to the cognitive development of
students (Perry, 2017).
In addition to offering an enriched environment, educators need to cultivate a
caring and supportive classroom community. Stress and negative emotions inhibit
learning. Thus, strong relationships are the foundation of learning and create a culture of
positive social and emotional skills. In particular, Cozolino (2013) explains that our
neurons are wired to connect with other brain’s. Without sufficient social connections,
individuals suffer and the brain shrinks (Cozolino, 2013). Specifically, our brain has
adapted as a social organ through complex neural networks, mirror neurons, and the
primitive nature of attachment and affiliation (Cozolino, 2013). Therefore, relationships
are as crucial to a student’s cognitive development as the curriculum.
Furthermore, music training also supports neuroplasticity. Nakamura et al. (1999)
found that listening to music activates memory recall, visual memories and even
strengthens neural connections and increases blood flow in the brain. These neural effects
reflect that music has a powerful evolutionary history (Cozolino, 2013). Music helped
form social groups, which supported the expansion of human cognitive capacities. Also,
researchers have found that children with music training performed better on verbal
memory, language skills and executive functioning skills (Ho et al., 2003; Chan et al.,
1998).
Another practice supported by research that improves the brain’s neuroplasticity is
physical activity. Studies have found that exercises that involve the large muscles in our
legs (running, walking, biking) activate hormones that support neural growth and
neuroplasticity (Cotman et al., 2007). Physical activity also supports learning through
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protecting neural connections from decay (Cotman et al., 2007). Exercise also enhances
learning through relieving stress and increasing attention (Cozolino, 2013). Thus,
schoolwide physical education programs and out-of-school activities that promote
physical activity are crucial to students’ cognitive development. In addition, teachers can
incorporate movement and active learning into their daily practice to support brain
plasticity and improve learning outcomes.
How the Brain Learns
It is clear that learning requires the brain to change and alter neural networks.
Thus, it is important for educators to understand what mechanisms and supports actually
result in brain changes. To enhance learning, educators should break large concepts into
small manageable parts and tie new information with prior knowledge. They should also
work to incorporate breaks in attention throughout a lesson, facilitate multisensory
activities throughout the day, and provide students with consistent feedback (Cozolino,
2013; Woolfolk, 2019).
For any new learning to stick, it must first be stored in our memory systems and
then retrieved when needed. However, the brain’s working memory capacity is rather
limited, thus bombarding students with large amounts of new information will not result
in any sustained knowledge (Miller, 1956). In particular, the working memory system has
four distinct functions: controlling attention and cognitive resources, processing verbal
and sound information, processing visual and spatial information, and integrating
long-term memories with these functions to create meaningful representations of
information (Bladdeley, 2007).
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Thus, working memory constantly works alongside long-term memory to perform
cognitive tasks like those typically involved throughout the school day (Woolfolk, 2019).
Therefore, to maximize the capacity of students’ working memory, teachers should group
large, general concepts into smaller, distinct facts that students can expand, elaborate, and
use in many contexts throughout a unit (Woolfolk, 2019). Repeated exposure of prior
learning over time and in different contexts allows the brain to form strong,
multi-channeled connections. If learning is not rehearsed or practiced, that information
will actually decay from our memory (Atwood & Karunanithi, 2002).
Furthermore, new learning requires effortful attention. Attention spans vary based
on a child’s development, what else is happening during a situation, how complex a task
is, and an individual’s ability to focus their attention and ignore competing stimuli
(Woolfolk, 2019). For example, students with attention-deficit disorder will have a
greater difficulty ignoring distractions and focusing attention. Therefore, educators can
employ several strategies that gain and maintain students’ attention. For example,
reaching out to a student by walking towards them and making brief eye contact can
effectively gain student attention as opposed to calling out to them. It is also important to
use the child’s name and speak in a firm but nonthreatening voice in a private setting
when prior interventions to regain focused attention were unsuccessful (Woolfolk, 2019).
Cozolino (2013) suggests that regularly reestablishing attention enhances
learning. Sustained attention is a limited resource (Cozolino, 2013; Woolfolk, 2019). In
fact, we can only pay attention to one difficult task at a time, thus learning is enhanced
when we are able to fluctuate between effortful and effortless attention (Cozolino, 2013).
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Therefore, educators should incorporate brain breaks into their lessons and employ a
variety of materials that shift focus to improve student learning and maintain attention.
Moreover, Woolfolk (2019) describes that the brain is made of many different
specialized, cognitive functions. Specifically, there are neural networks that process
visual stimuli like recognizing faces and extracting meaning from pictures, and there are
other networks involved in processing auditory information and others involved in
movement and forming new memories (Woofolk, 2019). Each specialized network has
their own memory system. Therefore, to learn a new concept and ensure it is recalled
consistently, it helps to pair information with multiple brain networks (Cozolino, 2013).
The brain has an incredible capacity for visual memory, which means pairing
visual information with written or spoken information will result in better recall (Kandel
& Squire, 2000). For example, stories are a powerful learning tool because they
incorporate many areas of the brain like emotions, feelings, beliefs, and visual memories;
they are also organized in a succinct beginning, middle, and end which are recalled more
often than unrelated and unorganized information (Woolfolk, 2019). Also, incorporating
multisensory activities (those that require students to use many sensory networks during
learning) increases the likelihood students will use those skills outside of the classroom
(Meltzoff et al., 2009). Therefore, when planning lessons, educators should employ
multiple sensory and cognitive activities to enhance learning and memory.
Finally, to improve student learning and memory, teachers should provide
consistent, specific feedback on student learning. Woolfolk (2019) stresses that the brain
is always making predictions about its performance, thus teacher feedback is information
the brain can use to improve and correct misconceptions. Teachers should also
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incorporate inquiry-based learning to allow students to test their own hypotheses and
practice using feedback and results to adjust their behavior and ideas. Thus, our brain
further develops knowledge and skills through trial-and-error during explorations
(Cozolino, 2013). Ultimately, teachers should provide consistent feedback into their
instruction to avoid student’s retaining misconceptions and allow for personalized
learning (Cozolino, 2013; Woolfolk, 2019).
In this section, I have outlined several brain-aware strategies that increase brain
plasticity and enhance learning. However, as mentioned in other sections, cognitive
development is connected and dependent on social and emotional development.
Therefore, in addition to teaching with the brain in mind, educators need to prioritize
children’s social and emotional needs as well. In the next major section of this literature
review, I will define social and emotional learning and the impact it has on student
achievement and positive behaviors in the classroom. I will also review popular social
and emotional learning curriculums in an effort to compile the best practices (content and
pedagogy) for teaching social and emotional skills.
Social and Emotional Learning
Background
Ashdown and Bernard (2012) define social and emotional development as a
child’s ability to “form close and secure adult and peer relationships; experience,
regulate, and express emotions in socially and culturally appropriate ways; and explore
the environment and learn” (Ashdown & Bernard, 2012 p. 397). Therefore, social and
emotional learning (SEL) refers to developing inter-related competencies involved in
cognitive, affective and behavioral development (Durlak et al., 2011). These
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competencies include: self-awareness, self-management, social awareness, relationship
skills, and responsible decision making (CASEL, 2021). Thus, the goal of SEL is to help
children feel confident and competent in managing their emotions, persisting when
challenged, building positive relationships and friendships, resolving conflicts, and
setting goals and making positive decisions.
Research has shown that the benefits of effective SEL instruction are extensive.
Durlak and colleagues (2011) found that SEL programs showed significant positive
effects in students’ mastery of CASEL’s core SEL competencies and the specific skills
highlighted above. SEL programs also had an impact on academic achievement.
Corcoran et al. (2018) reported that students who received SEL instruction saw
improvements in both reading and math achievement. However, a limited number of
longitudinal studies show that these effects rarely continue throughout a child’s academic
career (McCormick et al., 2021). In addition, SEL may also help students with early risk
for emotional and behavioral challenges (Daunic et al., 2021). Studies showed that these
students exhibited more prosocial behaviors and showed reductions in challenging
behaviors (Daunic et al., 2021; Durlak, 2011). Ultimately, social and emotional learning
is a critical part of the school day for all children. Not only does SEL improve executive
functioning skills, emotion regulation, social and relational skills, but it may also improve
students academic performance and help students behave more adaptably in the
classroom.
In this section, I have introduced social and emotional learning and the benefits it
has on students’ cognitive, social and emotional development. In the following section, I
will review several SEL curriculums that are used in early childhood programs and
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elementary schools. These include Second Step, SELF, and You Can Do It! Early
Childhood Education Program (YCDI). I will highlight pedagogical strategies, the
content taught in these curriculums, and the research on their effectiveness.
Efficacy of SEL Curriculums
There are many SEL programs being implemented in schools across the United
States and even the world. There is a wealth of research linking SEL programs to positive
outcomes for elementary students. Though the research is limited on the long-term effects
of effective SEL instruction, there is consensus that incorporating social and emotional
learning into the daily curriculum is necessary to support the cognitive, social and
emotional development of all students (McCormick et al., 2021; Duanic et al., 2021). In
this section, I will review three early childhood and elementary SEL curriculums: Second
Step, SELF, and You Can Do It! Early Childhood Education Program (YCDI), and then, I
will compile the best practices for social and emotional learning in the next section.
Second Step
The Second Step SEL program was developed by the nonprofit organization
Committee of Children. According to their website, Second Step Elementary teaches the
following core content areas: skills for learning, empathy, emotion management, and
problem solving, and the content of each lesson is aligned with CASEL’s (2021) core
SEL competencies (Committee for Children, 2016). The Second Step model uses explicit
and implicit whole-group instructional strategies (brain builders, story and discussion,
activity/skill practice, and reinforcing skills) to teach SEL concepts and offers students
time to practice and receive feedback on their skills (Cook et al., 2018). The program
itself includes 22 lessons that span four units that work directly on improving students'
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executive functioning and SEL skills (Low et al., 2019). Each lesson also has a “home
link”, which is an activity for students to take home and work on a specific skill with
their families. A typical lesson sequence is outlined below ( Committee for Children,
2016):
● The teacher explains a concept with words, pictures, video, and/or
audio.
● Students practice the concept through skill practice, group discussion,
individual writing, or partner work.
● The teacher continues reinforcing the concept throughout the week.
● The teacher sends information home for students to work on with
parents.
● The teacher checks for understanding.
● The teacher re-teaches where necessary.
Furthermore, Figure 8, taken from Cook et al. (2018), illustrates the goals for
student learning outcomes of Second Step.
Figure 8
Logic Model of Second Step
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(Cook et al., 2018)
Moreover, Second Step has been widely used throughout the past decade, thus
there have been several studies that have attempted to measure its effectiveness. In
particular, Low and colleagues (2019) conducted a two-year impact study on the Second
Step program. At the end of this study, they found positive effects on social-emotional
skills and academic outcomes in the first year. However, those effects did not carry over
to the next school year possibly due to the summer break and having a new teacher. Also,
they concluded that Second Step seemed to benefit subgroups of students and those with
SEL skill deficits the most (Low et al., 2019). Cook and colleagues (2018) similarly
concluded that Second Step seemed to reduce problem behaviors rather than prevent
them. Therefore, it may be better suited as an intervention program rather than a
prevention program (Low et al., 2019).
In addition, both Cook et al. (2018) and Low et al. (2019) found that the
implementation fidelity is a critical component to the efficacy of the Second Step
program. In other words, teachers that were committed to implementing the lessons as
they were intended by the Committee for Children and in an engaging fashion saw to best
learning outcomes. Overall, the goals of the Second Step SEL program are
commendable, but the challenges of implementing a standardized school wide program
with a variety of students' learning needs seem to limit the effectiveness of this program.
SELF
The Social-Emotional Learning Foundations (SELF) curriculum was created as a
Tier 2 intervention curriculum for primary age students with an early risk for social and
behavioral problems (Daunic et al., 2021). Many schools implement a multi-tiered system
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of support for their students. Specifically, in this system, Tier 1 refers to a universal
program designed for all students, but not all students benefit from a single, universal
program (Daunic et al., 2021). Instead, they require more intensive interventions (Daunic
et al., 2021). Therefore, students who are identified as struggling in an academic or social
area are typically placed in an Tier 2 intervention group. This allows for differentiated,
targeted services to help students master lagging skills.
The content of the SELF curriculum covers CASEL’s (2021) five SEL
competencies: self-awareness, self-management, social awareness, relationship skills, and
responsible decision making. Each SEL competency is broken down to specific skills that
are differentiated based on grade level (kindergarten or first grade). For example, in the
kindergarten scope and sequence found on their website, “Self Awareness” is broken
down into four concepts (SELF: Social-Emotional Learning Foundations, 2021). One of
these concepts is: “recognizing our many feelings and how we show them, using facial
expressions and body language, helps us learn about ourselves” ((SELF:
Social-Emotional Learning Foundations, 2021). A main feature of this program is that it
integrates literacy into each lesson to help students better understand the language related
to self-regulation skills. Therefore, a story anchors each lesson and vocabulary is
explicitly taught during whole group instruction, and then these lessons are reinforced in
small, intervention groups (Daunic et al., 2021). Students engage in self-talk and
role-play activities to practice and reinforce each concept (Daunic et al., 2021)
Daunic and colleagues (2021) studied the effects SELF had on students at risk for
emotional behavior disorders (EBD). The following figure illustrates the framework
behind SELF interventions:
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Figure 9
SELF Intervention Theory of Change

(Daunic et al., 2021, p. 80)
In general, Daunic et al. (2021) hypothesized that SELF interventions would help
students build their understanding of SEL language and content, which would promote
self-regulation and lead to mastery of SEL competencies and positive classroom
behaviors.
Overall, researchers found that teachers, using the SELF intervention curriculum
compared to a control condition, reported significant differences in student use and
knowledge of social-emotional learning vocabulary. In other studies, student knowledge
of emotions has shown positive effects on their neural capacity and their ability to
regulate behavior (Blair & Raver, 2015; Greenberg et al., 2004). Through their use of
self-talk and modeling in the SELF curriculum, students were able to communicate their
emotional experiences with peers and teachers in a safe environment, which strengthened
their neural connections associated with emotion regulation and behavior control
(Petersen et al., 2015).
Furthermore, students also showed confidence in SEL core competencies
(CASEL, 2021; Daunic et al., 2021). Specifically, teachers perceived students as more
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competent in recognizing their emotions and thinking through multiple solutions and the
consequences of their actions. Thus, students improved the cognitive processes involved
in behavior inhibition, which helped them function more adaptively in the classroom
(Daunic et al., 2021). However, this study did not measure academic outcomes, thus there
is not empirical evidence that SELF leads to positive outcomes outside of SEL.
Nevertheless, research on both SELF and Second Step shows that children at risk for
emotional and behavioral challenges in school benefit significantly from explicit
instruction in SEL (Low et al., 2019; Daunic et al., 2021). It also reveals that targeted,
differentiated SEL instruction may be the most effective for our most vulnerable students.
You Can Do It! Early Childhood Education Program
The You Can Do It! Early Childhood Education Program (YCDI) was developed
in Australia and is the continent's first comprehensive social and emotional learning
program. Like the previous programs, YCDI aims to help students develop cognitive,
social and emotional skills that are critical to success inside and outside of the classroom
(Ashdown & Bernard, 2012). The program provides explicit instruction in “five
foundations”: confidence, resilience, persistence, organization, and getting along
(Ashdown & Bernard, 2012). According to Ashdown and Bernard (2012), these themes
are supported by “teaching of 12 particular ways of thinking (‘Habits of the Mind’)—I
Can Do It, Accepting Myself, Taking Risks, Being Independent, Giving Effort, Working
Tough, Setting Goals, Planning My Time, Being Tolerant of Others, Thinking First,
Playing by the Rules, and Being Socially Responsible” (Ashdown & Bernard, 2012, p.
398).
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This program has curriculums designed for early childhood, elementary and
intermediate students. One feature of the early childhood program is using puppets that
represent each foundation. Educators are instructed to use the puppets to model each
“habit of mind” and the self-talk required to develop these habits and skills. There are
also four songs that reinforce the self-talk involved in SEL competencies. Thus, YCDI,
similar to SELF and Second Step, requires teachers to teach each foundation directly
using concrete, measurable behaviors that students can practice, role play, and receive
feedback in a supportive environment (Ashdown & Bernard, 2012). This program also
includes a list of stories for teachers to include in each lesson to help students visualize
each skill.
Furthermore, Bernard and Walton (2011), found the YCDI had positive effects on
older school-aged students. Thus, Ashdown and Bernard (2012) investigated YCDI early
childhood program outcomes for students ages four to seven. They compared several
social and emotional skills and academic outcomes of students receiving YCDI with a
control program. At the conclusion of the study, students in the YCDI group showed
significant gains in social and emotional competence (Ashdown & Bernard, 2012).
Students showed increased cooperation, positive self-orientation, positive working habits,
and self control. These students also exhibited greater positive emotions and behaviors
and less negative emotions and behaviors (Ashdown & Bernard, 2012). They also
reported that first grade students showed the most social-emotional improvement from
the YCDI program (Ashdown & Bernard, 2012).
In terms of academic achievement, this study did not show significant positive
effects of the YCDI program on academic performance. However, researchers found that
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first grade students receiving explicit SEL instruction with the lowest reading scores in
the beginning of study showed greater improvement than students not receiving the YCDI
program (Ashdown & Bernard, 2012). Thus, this study shows SEL has small, positive
effects on low academic achieving students.
In this section, I have highlighted three social and emotional learning programs.
Each program aspired to teach children specific executive functioning, social and
emotional skills with the hopes of improving SEL competence, positive behavior in the
classroom and academic achievement. Overall, each study concluded that explicit SEL
instruction showed positive effects for students’ SEL competence and academic
achievements. However, the data also supports the conclusion that SEL is particularly
effective for students with early risk for emotional and behavioral challenges. Also, more
longitudinal data on SEL programs is still needed to better understand the long term
benefits of these programs. In the next section, I will compile a list of best practices for
teaching social and emotional learning competencies to young learners.
Best Practices for SEL
The following list has been created based on the research by Ashdown & Bernard
(2012), Boyles (2018), Cook et al. (2018), Daunic et al. (2021), Durlak et al. (2011), Low
et al. (2019), and McCormick et al. (2021). The following practices attempts to provide
educators with simplified, evidence-based strategies on implementing SEL in their
classrooms:
● Content should be structured, measurable like CASEL’s SEL
Competencies; teachers should be prepared to teach students CASEL
(2021) SEL core competencies: self-awareness, self-management, social
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awareness, relationship skills, and responsible decision making. Each of
these can then be broken down into specific, developmentally appropriate
cognitive, social and emotional skills that can be practiced such as
identifying emotions, thinking about consequences of behavior, refocusing
attention, resolving conflicts, and building relationships.
● Model, Role Play and Reinforce; teachers should explain SEL concepts
explicitly using concrete examples, model those skills and allow students
to practice each skill through role playing. Teachers should identify
important language and vocabulary and have students practice self talk
with the help of sentence starters. Teachers then provide specific feedback
that reinforces each skill.
● Differentiate through intervention groups; just like with academic content,
students will differ in their social and emotional development. Thus,
teachers should identify vulnerable students (students exhibiting
challenging behavior or those at risk for emotional and behavior problems)
and provide more opportunities for them to practice in one-on-one or
small group settings.
● Integrate literacy by using stories, discussions and writing prompts;
stories are great learning tools to illustrate social-emotional competencies
and help students visualize these skills in different contexts. Stories are
also organized, which helps students better retain the information. In
addition, incorporating class discussions and writing prompts will help
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students better communicate their emotions and experiences in a safe
environment.
In this section, I have highlighted some of the best practices in implementing SEL
in primary classrooms. This is not a comprehensive list, but rather a simplified summary
of the current research on several effective SEL programs. In the final major section of
this literature review, I will provide research on teacher stress and student misbehavior. I
will also introduce research on how educators can respond effectively to challenging
behavior, which includes implementing SEL in the classroom, that helps students build
cognitive, social and emotional skills and reduces teacher stress.
Teacher Stress and Student Behavior
Educators face a range of challenges seemingly every minute of every day.
Whether those challenges are systemic, student or personally related, teachers who are
burnt lead to poor student learning outcomes (Black, 2001). Teachers rarely receive the
care and training that is required to cope with the stress that comes with a career in
education. Cozolino (2013) even argues that teacher training should include instruction
on the social and emotional skills required to be an effective teacher and a well-balanced
human being. That being said, one of the most common teacher reported stressors is
challenging behavior exhibited by students (Cano-García et al., 2005). Challenging
behavior in this sense is any behavior that disrupts a student’s ability to learn or a
teacher’s ability to teach. Somes examples may include refusal, hyperactivity,
internalizing (shyness) and externalizing (shouting, meltdowns), and aggressive
behaviors. In addition, educators report that their teacher education program did not
prepare them adequately to handle challenging behavior (Westling, 2010). Teachers then
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“perceive themselves to be ineffective [and feel] they often lack support, and that their
students’ behavior often leads to increased stress” (Westling, 2010, p. 48).
Furthermore, Wesling (2010) asked teachers to report how often they used
Positive Behavior Support (PBS) strategies. PBS strategies are those that are meant to
increase adaptive behavior and decrease maladaptive or challenging behaviors by
collecting data on the problem behavior, changing the environment and teaching students
new strategies (Westling, 2010). Most teachers reported that they rarely used PBS
strategies (Westling, 2010). They also responded that they felt they lacked sufficient
support from other teachers and administrators on implementing effective strategies that
reduce challenging behavior (Westling, 2010). Therefore, teacher preparation programs
need to provide practical training that helps teachers develop skills in responding to
challenging behavior.
One way educators can better understand and handle student misbehavior is by
acquiring knowledge on brain development and the human stress response system.
Diamond and Whitington (2015) studied the effects of an early childhood brain
development course on teachers’ professional practice. After completing the course,
teachers reported that this course helped them communicate better with families on their
child’s development; build stronger relationships with students; create better learning
environments for students; and understand the neurobiological origins of challenging
behavior (Diamond & Whitington, 2015).
Notably, one teacher reported that it allowed them to dismiss characterizing
students as “naughty”. Meaning, students who misbehave are often communicating a
need that is etched in their nervous system. The challenge for educators is to determine
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what that need is and how to assist in meeting those needs. Teachers should also stray
away from perceiving behavior as a “choice” students are making (Jung, 2020).
Challenging behavior has a neurobiological base that can often be traced back to stress,
trauma, or physical health, thus teachers should be teaching thinking and coping skills
rather than just different ways of behaving (Jung, 2020). Therefore, incorporating
structured SEL programs is a way to teach these skills. As mentioned in prior sections,
social and emotional learning can help children build several cognitive, social and
emotional skills that are critical to behaving adaptively in the classroom (Khazanchi et
al., 2021). Thus, these programs can help students behave adaptively and reduce teacher
stress.
In this section, I have introduced that teacher stress is often associated with
student misbehavior. Also, educators report that they have not been properly trained to
respond to challenging behavior in an effective manner that reduces the challenging
behavior and helps students build positive skills. However, research has shown that
teacher knowledge of brain development and implementing SEL can help reduce
challenging behaviors in the classroom. In the following section, I will close out this
literature review by discussing the implications of the research presented in this chapter
on answering my research question: how can a social and emotional learning (SEL)
curriculum be developed that teaches children about their own brain development and
builds skills in SEL?
Discussion
Throughout the course of COVID-19 pandemic that continues to plague the world
in 2020 and 2021, educators are under increased scrutiny to meet all the needs of their
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students. The pandemic has exacerbated the large inequities that exist in our educational
system for students of color, students living in poverty, and students experiencing trauma
and chronic stress (Garcia & Weiss, 2020). Therefore, I believe understanding brain
development and incorporating structured, differentiated social and emotional learning
(SEL) can improve all students’ experiences in school and reduce teacher stress. This
became the basis of my Capstone project, which is to create a SEL curriculum that
teaches students brain science in the context of SEL skills.
In this literature review, I presented research that detailed how our brains develop
the skills required to be successful in school such as executive functioning skills.
However, malfunctions in the stress response system turn most of our cognitive abilities
off. Also, developmental delays will also put students at risk for maladjustment in school.
In order to account for these possible differences in student development, social and
emotional learning becomes a critical part of the school day for our students most at risk
for emotional and behavior challenges. Furthermore, it is time educators stray away from
explaining student’s challenging behaviors as poor choices or lack of parenting.
Elementary aged students have an immense capacity to learn but are also most sensitive
to stress and trauma. Students who lack SEL skills need connection and empathy before
they can begin learning new ways of thinking and coping with stress and school (Perry,
2017).
Overall, the research included in this literature review has helped me answer my
research question: How can a social and emotional learning (SEL) curriculum be
developed that teaches children about their own brain development and builds skills in
SEL? The research on brain development and social and emotional learning has informed
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the content of my curriculum, while the brain-aware teaching strategies and best practices
in SEL has informed the way I will teach the content. Also, the information on teacher
stress and student misbehavior has illustrated the impact this work can have on reducing
teacher burnout and improving student outcomes. In chapter three, I detail my plan for
creating my Brain-Aware SEL curriculum such as the content standards, curricular
materials (e.g., books, discussion prompts), and pedagogical strategies. Also, I will
explain how I will use The Yes Brain (Siegel & Bryson, 2018) to teach brain science to
elementary aged students.
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Chapter Three
Project Plan
Chapter Overview
In previous chapters, I have detailed my personal and professional significance
that contributed to this project, as well as current research on brain development, brain
based education, social and emotional learning and teacher stress. These chapters
provided context to help answer my research question: how can a social and emotional
learning (SEL) curriculum be developed that teaches children about their own brain
development and builds skills in SEL? In order to answer the question above, chapter
three provides an overview of my plan to design a social and emotional learning
curriculum that teaches students about their own brain.
I will first detail the Understanding by Design framework that will be used to
structure my SEL curriculum (Wiggins & McTighe, 2011). This section will also include
information on pedagogical strategies informed by the research presented in chapter two
that will be used in the learning activities. In the following section, I will list the SEL
content standards that will be addressed in my curriculum project. In addition, I will
explain how I will incorporate the four fundamentals of a Yes Brain to help explain brain
development concepts (Siegel & Bryson, 2018). Furthermore, I will provide details on
the school setting and audience that the SEL curriculum will be designed for, and end
with a brief statement on the timeline of the curriculum implementation. Finally, I will
end this chapter with a section on how I plan to assess student learning and the
effectiveness of my curriculum. Overall, the goal of this curriculum is to teach children
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about brain systems that affect their ability to learn and build relationships and help
develop their social and emotional competencies.
Curriculum Design
To complete my capstone project, I developed a Social and Emotional Learning
curriculum that is grounded by brain science content. The overarching goal of this
curriculum is to help kindergarten students develop SEL skills by becoming aware of
their own brain systems. Each lesson is aligned with CASEL’s core SEL competencies
and student progress will be assessed informally and formally throughout each unit
theme. Ultimately, I integrated the best practices in SEL and brain-aware teaching
strategies that were outlined in Chapter Two to ensure the content is accessible to all
students.
Understanding By Design Framework
The curricular unit of this project was designed using the Understanding by
Design (UbD) framework (Wiggins & McTighe, 2011). The rationale behind this model
is intentionally planning backwards in an attempt to lead students to developing flexible
and broad understanding. The goal is for students to develop understandings of the
content that can be elaborated on and applied in many contexts. Therefore, this
curriculum will be designed in three stages: desired results, assessment evidence, and
learning plan.
Stage One: Desired Results
The first stage of planning has four parts: established goals, major understandings,
essential questions, and learning targets. In the established goals portion, I thought about
relevant goals and outcomes that the curriculum needed to address such as SEL content

55
standards, CASEL core competencies, and major brain science ideas. This step provides a
broad explanation of the major goals of the unit (Wiggins & McTighe, 2011). The next
section is where I planned the major understandings students will need to develop in
order to meet the established goals. I asked myself what “big ideas” my students would
need to know as well as any misconceptions that may interfere with true understanding
(Wiggins & McTighe, 2011). I also took time to think about developmentally appropriate
goals for kindergarten learners. After planning major understandings, I developed a few
essential questions that students will be working on answering throughout the unit. These
questions are related to both the established goals and major understandings, and they
spark inquiry and encourage diversity in thinking (Wiggins & McTighe, 2011). To finish
stage one of planning, I wrote several learning targets that will incorporate specific
knowledge students need to acquire to meet the goals of the unit. These were written in
the typical “students will be able to” format.
Stage Two: Assessment Evidence
In the second stage of curriculum planning, I thought about specific, authentic and
developmentally appropriate performance tasks that will illustrate student learning and
understanding. For example, in an SEL curriculum, students often show understanding of
SEL content through role-playing activities that are relevant and teachers then informally
assess these abilities in authentic contexts at different times. I also listed other assessment
activities such as drawing responses, discussion participation, and other opportunities for
students to reflect and assess their own learning. Ultimately, each assessment should
demonstrate mastery of the desired results (Wiggins & McTighe, 2011).
Stage Three: Learning Plan
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In the final stage of the UbD framework, I planned the learning activities that will
equip students with the skills and knowledge to meet the goals of the curriculum. This
backwards planning design ensures that daily lessons are not disjoint, unnecessary, or
busywork. The learning plan was intentionally designed to help students answer the
essential questions and be successful in assessment activities. Wiggins and McTighe
(2011) encourages that the learning activities must help students understand the goals of
the unit and provide them opportunities to revise and rework their understanding;
learning activities must also be engaging and differentiated to meet all of the needs and
interests of the students.
Pedagogical Strategies
When planning my Brain Aware Social and Emotional Learning curriculum,
much of my teaching will be informed by the research presented in my literature review.
The research presented revealed that many teaching strategies are effective because they
align with how the brain learns best. These include chunking broad topics into smaller
concepts and teaching them over a longer time period; connecting prior knowledge with
new learning; and providing students with specific, meaningful feedback on performance.
Also, when implementing SEL in the curriculum students need to practice these skills
through role-play and self-talk activities. It is also critical to incorporate literacy and
stories into lessons on SEL skills. Furthermore, these lessons should help students
visualize the specific skills that are involved in an SEL competency. In other words, the
terms “self-awareness” and “self-management” are broad and encompass several skills
that need to be explicitly taught. These things are also affected by culture, thus teachers
need to be aware of how these skills are shown in their students’ culture. Ultimately,
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when developing my lesson plan structure, I intentionally incorporated “brain aware”
teaching strategies as well as the best practices in social and emotional learning. In the
next section, I will describe the content of my Brain-Awareness curriculum.
Curriculum Content
Social and Emotional Learning Standards
The Minnesota Department of Education adopted CASEL’s five core
competencies to guide the social and emotional learning content standards for school
districts. These include self-awareness, self-management, social awareness, relationship
skills, and responsible decision-making. In my Brain-Awareness curriculum, I will
address a combination of SEL competencies such as self-awareness, self-management,
and relationship skills. The K-3 content benchmarks associated with these competencies
are listed below (MN Department of Education, 2021):
Self-Awareness:
● Recognize and label their emotions and feelings.
● Identify positive and negative emotions.
● Identify emotions related to different situations or events.
Self-Management
● Demonstrate calming strategies in order to manage emotions, thoughts,
impulses and stress.
Relationship Skills
● Use facial expressions, body language and tone to effectively
communicate thoughts, feelings, emotions and intentions.
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These standards will guide my planning of the “Desired Results” portion of the
Understanding by Design framework and reflect the broad goals of the curriculum.
The Yes Brain
In addition to addressing specific SEL benchmarks, my Brain-Awareness
curriculum will be grounded by The Yes Brain (Siegel & Bryson, 2018). In this book,
Siegel and Bryson (2018) illustrate that behavior is a form of communication and offer
advice for adults on how to help children develop a Yes Brain. A Yes Brain empowers
children and adults to view the world more curiously and flexibly. It also helps children
build better relationships and handle difficult situations more positively (Siegel &
Bryson, 2018). The book uses neuroscience to explain each concept in student-friendly
terms, which I use information from this book to teach similar concepts in my
curriculum. For example, Seigel and Bryson describe the brain’s sequential organization
as a house with many levels. For example, the “downstairs brain” controls our reflexes,
emotions and feelings, and is reactive to the environment, but the “upstairs brain” is
responsible for complex thinking and emotion regulation skills. Thus, developing a Yes
Brain means developing the “upstairs brain”. The following graphic illustrates this
metaphor:
Figure 10
Upstairs Brain and Downstairs Brain
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(Siegel & Bryson, 2018, p. 20)
By using this metaphor, students will be able to better understand that their most
complex brain structures are “under construction” and it takes time and practice to
develop these structures. It also helps educators to be patient when students are exhibiting
challenging behavior because students cannot control their reactions at times as those
parts of the brain are still developing (Siegel & Bryson, 2018).
Overall, in my curriculum, I introduce the different parts of the brain and how
they are organized. I relate these to specific behaviors and abilities in order to help
students better understand their emotions and behavior. My goal is for students to better
understand how the brain works in order to demonstrate flexible coping skills and the
specific SEL skills. For example, when working on a challenging assignment, a student
may feel frustrated, which may require them to need a break. This break could include
taking a walk or a drink, or coloring. The goal of the Brain Aware Social and Emotional
Learning curriculum is for students to recognize that their emotions and feelings may
interfere with them using their “upstairs brain”, thus they need to use practical strategies
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to help them access their whole brain. In the following section, I will introduce a SEL
curriculum that I use as a resource for my curriculum.
Fly Five: The Social and Emotional Learning Curriculum
During the 2021-2022 school year, my district adopted a new SEL curriculum
called Fly Five: The Social and Emotional Learning Curriculum. This curriculum was
designed by the Center for Responsive Schools (2021), with the “core belief that, in order
for students to be academically, socially, and behaviorally successful in, out of, and
beyond school, they need to learn a set of social and emotional competencies”, which
aligned nicely with the goals of my capstone project. I use several resources from this
curriculum to supplement my learning activities such as scenario cards, workbook pages,
short stories, and vocabulary posters. In the next section, I will outline the setting,
audience and timeline of my curriculum project.
Project Setting and Audience
My curricular project will be implemented in an urban charter school in
Minneapolis, Minnesota. This school serves students in Kindergarten through Eighth
grade. The three pillars of this school are academic development, social-emotional
development, and talent development. Over half of the student population speak a
language other than English. The specific demographic information is illustrated below:
Figure 11:
School Demographics

61

(Minnesota Report Card, 2021)
I will be implementing this curriculum in a kindergarten classroom during the 2021-2022
school year. Thus, my participants will be five and six year old students.
Timeline
This curricular project will be designed in the Fall 2021 and it is intended to be
implemented by the Spring of 2022. The curriculum unit will address a combination of
SEL competencies with the help of brain science content from The Yes Brain (Siegel &
Bryson, 2018) and resources from Fly Five (Center for Responsive Schools, Inc., 2021) .
With that said, the whole curriculum will include four themes: The Brain, The
Downstairs Brain, Coping with Our Emotions, The Upstairs Brain.
Assessment
Since my curriculum is written for kindergarten age students, I will assess my
students using a few formative and informal assessments. First, I will assess my students'
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ability to identify emotions based on body language and facial expressions of peers and in
pictures. I also incorporate active learning activities where students will practice
identifying and coping with negative emotions. During these activities, I will observe
students’ proficiency in identifying and labeling emotions and then later, their coping
strategies. Specifically, students will develop their own “Calm Down Plan” where they
will pick out individual strategies that they can use when they are not feeling calm in the
classroom. Thus, overtime, I will observe my students’ use of these strategies, which is
how I will assess the effectiveness of my curriculum. Meaning, students will identify and
label their emotions and feelings, and then use the plan they developed to cope with those
emotions and feelings. The goal is for students’ use of these strategies to become more
efficient overtime at emotion regulation as a result of the practice they gained during the
curriculum lessons.
Conclusion
Throughout this chapter, I have provided details on how I plan to answer my
research question: how can a social and emotional learning (SEL) curriculum be
developed that teaches children about their own brain development and builds skills in
SEL? Specifically, I highlighted the Understanding by Design framework I used to plan
and organize my curriculum. I also revealed the content I address in my curriculum such
as specific SEL benchmarks and brain science knowledge adapted from The Yes Brain
(Siegel & Bryson, 2018). The curriculum content outlined in this chapter works together
to help students acquire knowledge on their own brain systems and build skills in SEL
core competencies. These understandings will help students and educators spend more
time on learning and less time reducing challenging behavior. In addition, I provided
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information on the setting, audience and timeline of where and when I will implement my
curriculum project. In chapter four, I will reflect on the totality of my project.
Specifically, I will reflect on the curriculum writing process; reveal any new learnings;
make sense of the effectiveness of my curriculum; and provide recommendations for
future research areas as a result of my reflections.
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Chapter Four
Conclusion
Chapter Overview
In the prior chapter, I detailed my plan for answering the following research
question: how can a social and emotional learning (SEL) curriculum be developed that
teaches children about their own brain development and builds skills in SEL? The social
and emotional needs of my students are at the forefront of my daily teaching as a
kindergarten teacher. I chose to explore this topic more fully to increase my
understanding of the brain as well as develop a plan to present this information to my
students. My goal is to encourage students to better understand their brain, behavior and
emotions, as well as gain skills in emotion regulation and feel confident facing challenges
throughout their lives. Thus, in the following chapter, I will reflect on my major learnings
as a result of researching and writing my Brain Aware Social and Emotional Learning
Curriculum. Next, I will revisit my literature review and reflect on the most influential
sources that guided my work. Later on in this chapter, I will discuss the implications and
professional significance of this research on the field of education. Finally, I will reflect
on some limitations I faced as I developed my curriculum and discuss any future research
directions as a result of completing this project.
Major Learnings
Over the course of writing and researching this project, I have solidified my
passion for better understanding the brain and its complexities, expressing my ideas
through writing, and advocating for better systems that support the various social and
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emotional needs of our youngest learners. In addition, I have gained skills in curriculum
design and learned the benefits of backwards planning. This has allowed me to build
lesson plans for other academic subjects that are intentional and based on broad learning
goals. I will discuss each of these learning outcomes in more detail in the following
paragraphs.
The Brain
I have always had an interest in learning about the brain. My original exploration
of the brain and our stress-response system was motivated by my desire to better
understand myself and my personal history. However, becoming an educator re-routed
my exploration to better understand and advocate for my students. Through researching
and writing my literature review, I learned about the process of how the brain learns
through its plasticity. Also, I became more familiar with the bottom-up sequence of brain
development, which allowed me to better understand the developmental levels of my
kindergarteners. In particular, I am able to understand that their emotional, reactive parts
are developed more fully than their thinking and reasoning brain.
In addition, I learned what turns the brain off. Chronic and toxic stress rewires our
stress-response system making it more sensitive to unhealthy levels of cortisol in the
body, which can lead to many of the behavior challenges that show up in the classroom
like lack of focus or hyperactivity and emotional reactivity. Therefore, it becomes critical
for teachers to understand how to help these students calm down their overactive
stress-response system or calm down a brain that is not fully developed yet. Overall, my
learnings about the brain has allowed me to think critically about how I respond to and
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understand my students’ behavior challenges, which has improved my practice and
benefited my students.
Writing
Through completing this intense writing assignment, I have developed a passion
for expressing my ideas and thoughts through writing. I have often felt anxious and
insecure about my writing abilities; however, through tackling this challenge, I found the
writing process to be extremely therapeutic. I found taking the time to think through my
ideas and my research to be less taxing and more engaging. Specifically, putting my
thoughts on paper allowed me to clear some of the clutter that exists in my brain as a new
teacher.
In particular, the narrative pieces were the most fun for me because it gave me a
non-threatening space to express my thoughts and experiences. This has allowed me to
think about creating a space for this type of writing throughout my teaching career. I was
taught the benefits of being a reflective practitioner, but I have not thought much about
what that could look like in my own practice. However, discovering my passion for
writing encouraged me to develop a plan to reflect on my practice and teaching
experiences more systematically and regularly.
Better SEL Support Systems
In addition, I have learned that as an educator, I have a responsibility to advocate
for better systems of support for my students’ social and emotional needs. For example,
during the 2021-2022 school year, many of my students came into the classroom with
zero prior school experience. They had never been with children their own age due to the
pandemic. This created several barriers and behavior challenges for us as a classroom
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community. Thus, I needed to work with their families and my SEL support team
regularly to develop plans that supported each students’ unique needs. Through these
experiences and my learnings from developing this project, I now understand how to
identify students that need support and advocate for their SEL needs.
Curriculum Design
Finally, I learned how to best plan a unit of study that is focused and intentional.
Meaning each lesson contributes to the students being able to answer the essential
questions. Thus, I enjoyed using the backwards planning framework because it gave me a
chance to think through exactly what I wanted my students to know and understand after
the unit. Therefore, I have used some of these skills as I have planned units in other
academic subjects. I also learned how to pace my lessons to include many brain aware
strategies that aid learning such as chunking broad ideas into several smaller lessons and
including prior knowledge assessments into each lesson.
Throughout this section, I have detailed some of my major learnings as a result of
researching and writing my capstone project. In the following section, I will review some
of the more influential sources from my literature review that aided me in the creation of
my curriculum project.
Influential Sources
My whole project was inspired by the work of several leaders in the field of
neuroscience, psychology and education. In particular, I was inspired by these books: The
Boy Who Was Raised as a Dog: And Other Stories from a Child Psychiatrist's Notebook:
What Traumatized Children Can Teach Us About Loss, Love, and Healing (Perry &
Szalavitz, 2017) and The Whole-Brain Child: 12 Revolutionary Strategies to Nurture
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Your Child's Developing Mind (Siegel & Bryson, 2012). Both of these works stressed the
importance of teaching children about their own brain development in order to help them
better adapt socially and emotionally at home and in school. They also emphasized that
any behavior by a child or person is communicating a need, and children especially need
patience not punishment for misbehavior.
Through the creation of my curriculum and writing my literature review, my goal
was to synthesize research in these fields (neuroscience, psychology and education) since
they all impact each other. Specifically, my goal was to create a curriculum that molded
the best pedagogical practices that lead to significant, positive learning outcomes for
students with neuroscience and psychology content. Meaning, what I taught students was
typical SEL content that also incorporated content on brain development, and how I
taught this material was backed by neuroscience research on how the brain learns best.
Therefore, the pieces of my literature review that proved to be the most beneficial to
writing my curriculum was research on effective pedagogical strategies that lead to
higher student achievement and my review of the best practices for social and emotional
learning.
Thus, the research presented in Enriching The Brain (Jensen, 2008), The Social
Neuroscience of Education (Cozolino, 2013), and Woolfolk (2019) informed my lesson
plan structure of my curriculum project. Specifically, I designed the lesson plan structure
to incorporate strategies that align with how the brain learns. These strategies included
using stories to aid in visual memory; chunking broad topics into small lessons;
incorporating opportunities for students to practice skills in authentic contexts; and
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connecting prior learning to new learning to build more efficient neural connections
(Cozolino, 2013; Jensen, 2008; Woolfolk, 2019).
Furthermore the works of Ashdown & Bernard (2012), Boyles (2018), Cook et al.
(2018), Daunic et al. (2021), Durlak et al. (2011), Low et al. (2019), and McCormick et
al. (2021) each informed how I presented the SEL content as well as what knowledge and
skills would be most beneficial to my kindergarten students. For example, at this age, my
students are more reactive, which means they are more susceptible to negative emotions
and less able to control their impulses. Thus, I prioritized emotion regulation as the skill I
wanted my students to practice throughout my curriculum. In other words, of all the skills
under the umbrella of social and emotional learning, emotion regulation revealed itself to
be the most crucial given the research on how stress and negative emotions directly affect
our ability to think and learn properly.
In this section, I have discussed the most influential sources from literature review
that informed my curriculum project. In the following section, I will discuss the
professional significance of this work and possible further research directions as a result
of developing my project.
Professional Significance and Future Research
Over the course of completing this project as well as pursuing a career in
education, I have been passionate about creating a learning environment that honors
students’ mental health. By creating systems that provide even our youngest learners with
the foundations that allow them to advocate for themselves and others, I believe we are
benefiting society as a whole. Chronic stress and unresolved trauma lead to tragic mental
and physical health consequences each day (Burke Harris, 2019). Thus, schools have a
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responsibility to intervene and teach students how to identify and cope with their stress,
emotions, and trauma. In addition, they have a responsibility to provide students with
quality mental health services due to the wealth of research on how mental health directly
affects a person’s ability to learn and achieve in school.
With that being said, my hope is that my research and curriculum will add to the
literature on the benefits of implementing structured social and emotional learning
programs in elementary schools. Also, many of our punitive discipline measures unfairly
target our students of color. I have learned through my education and research from this
project that challenging behavior is not as simple as a student being difficult or not
wanting to work. All students are experts in their own experiences and oftentimes, those
experiences affect their ability to adapt to school. Therefore, I believe that by teaching
educators about brain development they will begin to rethink challenging behavior in the
classroom. Thus, they will feel more able to respond in a way that honors a student’s
neurobiology rather than simply punishing them or keeping them out of the classroom.
Moreover, I plan to share my research and project with my grade level team,
administrators, and social and emotional learning team to ensure my work continues to
benefit our school and the profession. Specifically, I hope to share my work during
professional development meetings that are tailored to the social and emotional needs of
our students. For example, I have developed a wealth of knowledge on ways to help
students develop emotion regulation skills, and I am hoping to share those strategies with
my fellow teachers. In addition, per my school leaders, a recent staff survey and
conversations with other school administrators during the 2021-2022 school year has
shown that behavior management has become more challenging as a result of the
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pandemic. Thus, SEL and mental health support for students has become more critical
than ever before.
Furthermore, I hope to inspire more educators and researchers to investigate
social and emotional learning interventions for students that have been identified as
having behavior challenges. In other words, it would be interesting to research specific
intervention curriculums or programs designed to help students who need more targeted
practice with SEL skills and content. Also, further research should be done on the effects
of training teachers in responding to behavior based on brain development or investigate
teacher burnout as it relates to student behavior. Meaning, teacher licensure programs
should better equip teachers with the skills that are required to respond to challenging
behaviors that are not punitive or harmful to students. Ultimately, I hope my research
adds to the movement to dismantle punitive disciplinary measures in schools; establishes
SEL as a crucial part of a child's education; and inspires further research on
implementing SEL interventions and training teachers to respond to behavior in a
non-punitive way. In the following section, I will detail a few limitations to my project.
Limitations
Overall, I had many goals when I started the process of creating my curriculum
project. However, the reality of teaching full time with limited time for SEL and the
developmental levels of my students limited the scope of my curriculum as well as my
ability to implement it as it is written. First, as the 2021-2022 school year started, I was
starting my first full time teaching position in a new school. Thus, the time I was able to
commit to developing my curriculum and gather necessary resources was lacking.
Therefore, I needed to balance my students with writing my curriculum, which meant
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prioritizing certain aspects of my project at the expense of others. Also, SEL programs
are often added to a teachers’ very busy teaching schedule. Implementing my lessons as
designed may be difficult since they require four days of SEL a week, whereas many
schools only allow for SEL on certain days. Furthermore, I have a strong background in
brain science, which could limit others’ ability to connect to the brain house metaphor
fully.
In addition, my students’ developmental levels also affected how I wrote and
designed my curriculum. As five and six year olds, I could not include some brain
science content because they would not be able to access that level of material. It was
important to me that they understood that their emotions and feelings were okay because
of where their brain was at developmentally. Therefore, I included lessons on
understanding that our emotions are in control of our brain and in order to make them
smaller we needed to calm down, which in turn, would help our thinking and reasoning
parts of the brain to grow. Overall, the realities of the kindergarten academic schedule
and the developmental levels of my students were a few limitations I faced writing my
curriculum. In the following paragraphs, I will summarize the contents of this chapter and
my capstone journey.
Conclusion
In this chapter, I have reflected on several aspects of my capstone project. First, I
detailed my major learnings as a result of researching and developing my curriculum.
These included solidifying my passions for understanding the brain and advocating
students SEL needs as well as growing my love for writing and reflecting on my teaching
experiences. Furthermore, I shared some of the most influential sources that informed my
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project. I also touched on the implications and professional significance of my research
and project. Finally, I described a few limitations I encountered as I finished my capstone
project. Ultimately, I found the capstone project process worthwhile and fulfilling. I am
looking forward to implementing my curriculum and sharing my results with my grade
level team and school administrators.
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